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County of Boulder ) 
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State of Colorado ) 

Affiant, Henry c. Kaptayn, Ph.D., atatea ae follovvs: 

Affidavit of Henry C. Kaptayn, Ph.D. 

I, Henry C. Kaptayn, being duly depoaed and awom. Itsreby state: 

1 ) That I have obtained a B.S. degree from Han/ey Mudd College, an M.A. Degree from 
Princeton Un^er8lty, and a Ph.D. from the University of California at Berkeley, ail In 
physics. My Ph.D. thesis work was In the area of laser physics and In-part dealt with 
high-power, uNrashortisuise H sapphire lasers. 

2) I am well qualified as an expert In this field. I have been working in the area of 
tirsapphire lasera and laser amplifier systems since ihe late i9B0's. The first paper i co- 
authored In this toplcdi waa among the first papers that demonstrated the generation of 
high-power, femtosecond l^ht pulaee using soiid-etata laser media. Since then, I have 
published as a research group principal Inveatigator extensively on various aspects of 
tiisapphire lassr and Ia8er«ampliflar systems technology, with over two dozen papers 
apecHlcaily on thsapphire laser technology that have been coliectlvoiy cited more than 
100O time8.t2.33J A recent 25 year retrospective of the Journal Optics Letters, the 
premier rapid'publlcation Journal covering this fleld.(a4j found that I am one of the 25 
most cited authors in this |oumai. primarily on the basis of my work In ultrashoit'pulse 
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ti:sapphir» lasers and tBsa^smplifIor8ystsm8. 

3) That I am an Inventor in the above-ldentMled patent appllcatien. 

4) That prior to nnaklng the present Invention, It was not obvious lo me or to my co- 
Inventore that adding a cryogenio cooler to a laser amplifier would result in an 
Improvement in the efflcienoy of pump light to laser light oonverslon. In my prior work 
and that of my co-lnventore, we employed a ofyogenlcatly eeoled crystal as the second, 
iowijaJn amplifier In a two stage' amplifier design. Wa did this IsaeBuse we Knew that 
the hlgh-galn. first stage amplifier worked well without cryogenic cooling, and we 
thought that the overall performance and efficiency of the laser system would be 
optimized by flitting the pump laser power, using a bit of It for a first stage amplifier.- 
and then 'deeding" the second stage amplifier with a relatively high energy obtained 
f^om the first amplifier. * • 

5) That when my co-inventors and I tried a aingie-stage cryogenloaily-cooled amplifier 
system it was a surprising result thai both high overall gain and high optleal-to opiical 
conversion efftdeney oould be obtelned in a slngle^tage laser. The faet that the 
advantages of this new configuration are not obvious Is further evWsnced by the long 
ttme-lnteival between the first worl< where we empk)yed cryogenio cooling of a laser J301 
and the first work where we emptoyed the eingie-stags. high-gain, htah-afficiency. and 
high ouiput power configuration that is the aubfect of this patent.I33] Since we have 
developed this neworyogenicaily-oooled configuration, we have been reeonfigurlnfl the 
several laser systems that wa use in our research labe to tha new singie-Maae 
cryocooiaa design. " 

JlZt^* Jn nfy extensive knowledge of the literature in this area, including the prior art 
f !?l?l^^^fIII'"^': "® ^ appreciated that both high overall gain 

and h gh optlcai-to-optlcai conversion efficiency to high-power pulsea couM be obtakied 
iKl.fJS?.'^? Speclfi««liy. efficient single-stage ayo-oooled amplification from 

afflpimcaaon, has heretofore not been considered to be possible. 
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Knowledge are true and all atatemenia made on intdmnaUon and belief are believed 10 
be true. 
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Further Affiant sayslh not. 

Subscribad and sworn to before me this 5th Day of January, 2004 



Notary I'ubllc ^ 



Notary i 

My Commtosion Expires (^Isn/Jltya^ 



RMpeotfuiiy Submitted, 



By 



Henry C. Kapteyn, Ph.D. 
Dated January 6, 2004 
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